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  Sensitive amino acid composition and chirality analysis has been achieved using the Mars 
Organic Analyzer (MOA), a portable microfabricated capillary electrophoresis (CE) 
instrument [1].  The microdevice consists of a four-layer sandwich structure combining glass 
CE separation channels, microfabricated pneumatic membrane valves and pumps, and a 
nanoliter fluidic network [2]. The portable MOA instrument integrates all high voltage CE 
power supplies, pneumatic controls, and fluorescence detection optics needed for field 
operation.  Depending on the injection method, the concentration sensitivities range from µM 
to 0.1 nM for amino acids, corresponding to part-per-trillion sensitivity [3].  The MOA has 
been used to analyze soil extracts from the Atacama Desert; an increasing level of amino 
acids up to 50 ppb is detected in the north-south transect corresponding to increased 
precipitation levels.  Field tests in the Panoche Valley CA successfully detected amino acids 
at the 5-to-100 ppb levels in jarosite, a key sulfate-rich mineral associated with liquid water 
recently detected on Mars. These results demonstrate the use of the MOA to perform high 
sensitivity in situ amino acid biomarker analyses in the field on samples relevant for Mars 
exploration.     See http://astrobiology.berkeley.edu. 
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Figure 1. Microfabricated wafer for sample
preparation and amino acid analysis.  The 100-mm
diameter microfabricated wafer stack is composed
of a 4-layer sandwich of glass and PDMS to create
channels and pumping structures.  
 

Figure 2.  The Mars Organic Analyzer (MOA).  The
portable CE instrument, measuring 4” x 10” x 12”,
integrates all necessary pneumatic actuation, high
voltage power supplies and confocal optics for laser
excitation and fluorescence detection.   



 
 
 
 
 
 


